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(57) ABSTRACT

A metallic film and a grounding pattern are surely connected
to each other so as to achieve electrical shield of an electronic
circuit unit. In an electronic circuit unit, the metallic film 1s
provided on a top surface of a sealing resin portion for burying
an electronic component, the side surfaces of the sealing resin
portion that are opposite to each other, and the side surfaces of
the multi-layered substrate that are opposite to each other.
The metallic film 1s connected to the grounding patterns that
are provided on the top surface of the multi-layered substrate
or between the laminated layers of the multi-layered sub-
strate. Therefore, 1t 1s possible to achieve a superior electrical
shielding effect through the metallic film, as compared with
the related art. Since the metallic film 1s formed on the side
surfaces of the sealing resin and the side surfaces of the
multi-layered substrate, when the metallic film 1s formed by a
plating method, the blind hole may not be provided 1n the
related art. Therefore, it 1s possible to achieve the superior
circulation of the plating liquid, which results in sure connec-
tion between the sure connection between the grounding pat-
tern and the metallic film.

> Claims, 12 Drawing Sheets
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1

METHOD OF MANUFACTURING SHIELDED
ELECTRONIC CIRCUIT UNITS

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a shielded electronic cir-
cuit unit that 1s suitable for a voltage controller or the like and
a method of manufacturing the same.

2. Description of the Related Art

FI1G. 36 15 a cross-sectional view illustrating a main portion
ol an electronic circuit unit according to the related art, and
FIG. 37 1s a cross-sectional view of a main portion illustrating
a method of manufacturing the electronic circuit unit accord-
ing to the related art. Next, a structure of the electronic circuit
unit according to the related art will be described with refer-
ence to FIG. 36. In a multi-layered substrate 51, a wiring
pattern P1, which has signal patterns 52 and grounding pat-
terns 53, 1s provided. The signal patterns 52 of the wiring
pattern P1 are provided on a top surface and laminated layers
(inner laminated layers) of the multi-layered substrate 51, and
have terminal portions 52a that are provided on lower por-
tions of the side surfaces of the multi-layered substrate 51. In
addition, the grounding patterns 53 are provided on the top
surface and the bottom surface of the multi-layered substrate
51.

Each of electronic components 54, which are made of chip
components, has first and second electrodes 54a and 545
provided on both ends. The electronic component 54 1s dis-
posed on a top surface of the multi-layered substrate 51. In the
clectronic component 54, the first electrode 54a 1s soldered to
the signal pattern 52, and the second electrode 345 1s soldered
to the grounding pattern 53. Therelfore, the electronic com-
ponent 34 1s mounted on the top surface of the multi-layered
substrate 51.

A sealing resin portion 35 1s made of an insulating material.
In a state in which the sealing resin portion 535 buries the
clectronic components 34, 1t 1s provided on the top surface of
the multi-layered substrate 51. In the sealing resin portion 33,
a blind hole 55a 1s provided so as to extend from the top
surface of the sealing resin portion 55 to the second electrode
54b for grounding.

In addition, a metallic film 56, which performs an electrical
shield tunction, 1s provided on the top surface of the sealing
resin portion 55, the wall surface of the blind hole 554, and the
second electrode 54b located at the bottom portion of the
blind hole 55qa. In thus way, the electronic circuit unit accord-
ing to the related art 1s formed.

In the electronic circuit unit according to the related art
having the above-mentioned structure, although not shown,
the bottom surface of the multi-layered substrate 351 1s dis-
posed on a mother substrate. In addition, the terminal portions
52a, which are provided on the side surface of the multi-
layered substrate 51, are soldered to a conductive pattern
provided on the mother substrate. As a result, the electronic
circuit unit according to the related art 1s surface-mounted on
the mother substrate.

However, the electronic circuit unit according to the related
art has a structure in which the metallic film 56 performing an
clectrical shield function 1s provided on the only the top
surface of the sealing resin portion 35. As a result, an electri-
cal shield effect through the metallic film 56 1s insuificient. In
addition, since the metallic film 56 i1s provided in the blind
hole 554, in particular, when the metallic film 56 1s formed by
means ol a plating method, the circulation of a plating liquid
1s insuificient in the blind hole 55a. As a result, the metallic
film 36 1s unstably attached to the second electrode 54b.
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Then, a method of manufacturing the electronic circuit unit
according to the related art will be described with reference to
FIG. 37. First, an assembly substrate 57 is prepared so as to
form the plurality of multi-layered substrates 51, and elec-
tronic components 54 are mounted so as to correspond to a
plurality of multi-layered substrates 51 1n the assembly sub-
strate 57.

Then, the electronic components 54 are buried 1n the top
surface of the assembly substrate 57, and the sealing resin
portion 55 having the blind hole 554a provided at a location of
the second electrode 545 are provided. Then, a metallic film
56 1s provided which 1s formed on the top surface of the
sealing resin portion 55 and 1n the blind hole 554, and con-
nected to the second electrode 5454. Then, at the location
between the adjacent multi-layered substrates 51, the assem-
bly substrate 57 and the sealing resin portion 55 are cut at a
location of a cutting line S3 such that electronic circuit units
are individually separated from each other. In this way, the
clectronic circuit unit according to the related art 1s com-
pletely manufactured.

However, in the method of manufacturing the electronic
circuit unit according to the related art, the metallic film 56 for
performing the electrical shield function 1s provided on only
the top surface of the sealing resin portion 535. As a result, the
clectrical shield etfect through the metallic film 56 1s 1msui-
ficient. In addition, since the metallic film 56 1s provided 1n
the blind hole 55a, 1n particular, when the metallic film 56 1s
formed by means of a plating method, the circulation of a
plating liquid 1s 1insuificient 1n the blind hole 55a. As a result,
the metallic film 56 1s unstably attached to the second elec-
trode 545b.

According to the electronic circuit unit and the method of
manufacturing the same according to the related art, the elec-
tronic circuit umt according to the related art has a structure in
which the metallic {ilm 56 for performing an electrical shield
function 1s provided on the only the top surface of the sealing
resin portion 55. As a result, the electrical shield effect
through the metallic film 56 1s insuflicient. In addition, since
the metallic film 56 1s provided in the blind hole 534, in
particular, when the metallic film 56 1s formed by means of a
plating method, the circulation of a plating liquid 1s isudifi-
cient 1n the blind hole 55a. As a result, the metallic film 56 1s
unstably attached to the second electrode 545.

SUMMARY OF THE INVENTION

The present invention has been finalized 1n view of the
drawbacks 1inherent 1n the electronic circuit unit according to
the related art, and it 1s an object of the present ivention to
provide an electronic circuit unit which 1s capable of achiev-
ing a super electrical shielding efiect and sure connection
between a metallic film and a grounding pattern, and a
method of manufacturing the same.

According to a first aspect of the mvention, there 1s pro-
vided a shielded electronic circuit unit. The shielded elec-
tronic circuit unit includes: a multi-layered substrate on
which a wiring pattern 1s provided; an electronic component
that 1s mounted on a top surface of the multi-layered sub-
strate; and a sealing resin portion that 1s made of an insulating
material, the sealing resin portion being disposed on the top
surface of the multi-layered substrate in a state in which the
sealing resin portion buries the electronic component. The
multi-layered substrate has two pairs of side surfaces that are
opposite to each other, the wiring pattern has grounding pat-
terns that are provided on the top surface of the multi-layered
substrate or/and between laminated layers, the sealing resin
portion has a top surface, and two pairs of side surfaces that




US 7,478,474 B2

3

are opposite to each other, a metallic film 1s provided on the
top surface of the sealing resin portion, and the side surfaces
ol the sealing resin portion that are opposite to each other, and
the metallic film 1s provided on the side surfaces of the multi-
layered substrate that are opposite to each other, and con- 5

nected to the connection patterns at the locations of the side
surfaces.

Preferably, the metallic film 1s provided on an entire sur-
face of the top surface of the sealing resin portion and entire
surfaces of the side surfaces of the sealing resin portion that 10
are opposite to each other, the metallic film 1s connected to the
grounding patterns that are provided between the laminated
layers of the multi-layered substrate; and the metallic film 1s
provided on the entire surfaces of the side surfaces that are
located between the top surface of the multi-layered substrate 15
and the grounding patterns and are opposite to each other.

Preferably, the wiring pattern has the grounding pattern
and signal patterns, and the signal patterns are provided
between the laminated layers of the multi-layered substrate

that are located above the grounding patterns. 20

Preferably, the multi-layered substrate has connection con-
ductors, the connection conductors being provided over
regions between the top surface of the multi-layered substrate
and portions of the side surfaces of the multi-layered substrate
where the grounding patterns are located, the connection
conductors being connected to the grounding patterns at the
locations of the side surfaces of the multi-layered substrate,
and the connection conductors are connected to the metallic
f1lm. 0

Preferably, the multi-layered substrate has side electrodes.
The side electrodes are provided on concave side surfaces
reaching from the top surface of the multi-layered substrate to
the bottom surface of the multi-layered substrate. The side
clectrodes are connected to the grounding patterns at the
locations of the concave side surfaces. The side electrodes are
connected to the metallic film.

25

35

Preferably, on a bottom surface of the multi-layered sub-
strate, terminal portions that are connected to the electronic
component, and the grounding pattern are provided. 40

According to a second aspect, there 1s provided a method of
manufacturing the above-mentioned shielded electronic cir-
cuit unit. The method includes: forming the electronic com-
ponents and the sealing resin portion 1n the assembly sub-
strate, the electronic components being mounted so as to 45
correspond to the individual multi-layered substrates, the
sealing resin portion burying the electronic components;
forming slit portions 1n the assembly substrate and the sealing
resin portion at locations between the multi-layered sub-
strates that are adjacent to each other, the slit portions being 50
provided so as to extend from the top surface of the sealing
resin portion to a location to which the grounding patterns
located between the laminated layers are exposed, 1n a state 1n
which the plurality of multi-layered substrates are connected
to each other by means of a connecting portion located on a 55
lower portion side of the assembly substrate; forming the side
surfaces opposite to each other 1n the sealing resin portion by
means of the slit; forming portions of the side surfaces oppo-
site to each other 1n the multi-layered substrate by means of
the slit portion; forming the metallic film 1n the sealing resin 60
portion and the assembly substrate including the inner portion
of the slit portion, the metallic film being connected to the
grounding patterns located between the laminated layers;
forming cutting portions 1n the assembly substrate or the
assembly substrate and the sealing resin portion at locations 65
between the adjacent multi-layer substrates; and individually
separating the electronic circuit units from each other.

4

According to a third aspect of the invention, there 1s pro-
vided a method of manufacturing the above-mentioned
shielded electronic circuit unit. The method includes: form-
ing the electronic components, cutting grooves, conductor
portions, and the sealing resin portion 1n the assembly sub-
strate, the electronic components being mounted so as to
correspond to the individual multi-layered substrates, the cut-
ting grooves exposing the grounding patterns that are pro-
vided between the adjacent multi-layered substrates and
located between the laminated layers, the conductor portions
forming connection conductors that are connected to the
grounding patterns and filled into the cutting grooves, the
sealing resin portion burying the electronic components and
the top surfaces of the conductor portions; forming slit por-
tions 1n the assembly substrate and the sealing resin portion at
locations between the multi-layered substrates that are adja-
cent to each other, the slit portions being provided to extend
from the top surface of the sealing resin portion to locations to
which the grounding patterns located between the laminated
layers are exposed, in a state 1n which the plurality of multi-
layered substrates are connected to each other by means of a
connecting portion located on a lower portion side of the
assembly substrate; forming the side surfaces opposite to
cach other 1n the sealing resin portion by means of the slit
portion; forming portions of the side surfaces opposite to each
other in the multi-layered substrate by means of the slit por-
tion; dividing the conductor portions by the slit portions;
forming the connection conductors connected to the ground-
ing patterns 1n the slit portions; forming the metallic film 1n
the sealing resin portion and the assembly substrate including
the 1nner portion of the slit portion, the metallic film being
connected to the connection conductors and the grounding
patterns located between the laminated layers; forming cut-
ting portions in the assembly substrate or the assembly sub-
strate and the sealing resin portion at locations between the
adjacent multi-layer substrates; and individually separating
the electronic circuit units from each other.

According to a fourth aspect of the invention, there is
provided a method of manufacturing the above-mentioned
shielded electronic circuit unit. The method includes: form-
ing the electronic components, through holes, conductors,
and the sealing resin portion in the assembly substrate, the
clectronic components being mounted so as to correspond to
the individual multi-layered substrates, the through holes
exposing the grounding patterns that are provided between
the adjacent multi-layered substrates and located between the
laminated layers so as to form the concave side surfaces, the
conductors forming connection conductors that are con-
nected to the grounding patterns and form the side electrodes
that are formed on the wall surfaces of the through holes, the
sealing resin portion burying the electronic components and
the top surfaces of the through holes; forming slit portions in
the assembly substrate and the sealing resin portion at loca-
tions between the multi-layered substrates that are adjacent to
cach other, the slit portions being provided to extend from the
top surtace of the sealing resin portion to locations to which
the grounding patterns located between the laminated layers
are exposed, 1n a state 1n which the plurality of multi-layered
substrates are connected to each other by means of a connect-
ing portion located on a lower portion side of the assembly
substrate; forming the side surfaces opposite to each other 1n
the sealing resin portion by means of the slit portion; forming,
portions of the side surfaces opposite to each other in the
multi-layered substrate by means of the slit portion; dividing,
portions of the through holes and the conductors by the slit
portions; forming portions of the side electrodes that are
connected to the grounding patterns in the concave side sur-
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faces located 1n the divided through holes; forming the metal-
lic film that 1s connected to the portions of the side electrodes
and the grounding patterns located between the laminated
layers 1n the sealing resin portion and the assembly substrate
including the concave side surfaces and the inner surfaces of
the slit portions; forming cutting portions in the assembly
substrate or the assembly substrate and the sealing resin por-
tion at locations between the adjacent multi-layer substrates;
and individually separating the electronic circuit unmits from
cach other.

Preferably, the cutting portion has a smaller width than the
slit portion.

Preferably, the slit portions are formed 1n a lattice 1n a state
in which the slit portions are located between the adjacent
multi-layered substrates, and the cutting portion 1s provided

on the connection portion provided so as to correspond to the
location of the slit portion, such that electronic circuit units

are 1individually separated from each other.
Preferably, the metallic film 1s formed by a plating method.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a plan view 1llustrating an electronic circuit unit
according to a first embodiment of the invention;

FI1G. 2 1s a cross-sectional view taken along the line II-11 of
FIG. 1;

FI1G. 3 1s aplan view illustrating one process of a method of
manufacturing the electronic circuit unit according to the first
embodiment of the invention;

FIG. 4 1s a cross-sectional view 1llustrating one process of
a method of manufacturing the electronic circuit unit accord-
ing to the first embodiment of the invention;

FIG. 5 1s a cross-sectional view 1llustrating a second pro-
cess of a method of manufacturing the electronic circuit unit
according to the first embodiment of the invention;

FI1G. 6 15 a plan view 1llustrating a third process of a method
of manufacturing the electronic circuit umt according to the
first embodiment of the invention;

FI1G. 7 1s a cross-sectional view illustrating a third process
of a method of manufacturing the electronic circuit unit
according to the first embodiment of the invention;

FI1G. 8 15 a cross-sectional view illustrating a fourth process
of a method of manufacturing the electronic circuit unit
according to the first embodiment of the invention;

FIG. 9 15 a cross-sectional view 1llustrating a fifth process
of a method of manufacturing the electronic circuit unit
according to the first embodiment of the invention;

FI1G. 10 1s a plan view illustrating an electronic circuit unit
according to a second embodiment of the invention;

FIG. 11 1s a cross-sectional view taken along the line XI-X1
of FIG. 10;

FIG. 12 1s a cross-sectional view taken along the line XII-
XII of FIG. 10;

FIG. 13 1s a plan view illustrating a third process of a
method of manufacturing the electronic circuit unit according,
to the second embodiment of the invention:

FI1G. 14 1s a plan view 1illustrating an electronic circuit unit
according to a third embodiment of the invention;

FIG. 15 15 a cross-sectional view taken along the line XV-
XV of FIG. 14;

FIG. 16 1s a plan view illustrating a first process of a
method of manufacturing an electronic circuit unit according,
to a third embodiment of the invention;

FI1G. 17 1s a cross-sectional view 1llustrating a first process
of a method of manufacturing an electronic circuit unit
according to a third embodiment of the invention;
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FIG. 18 15 a plan view illustrating a second process of a
method of manufacturing an electronic circuit unit according
to a third embodiment of the invention;

FIG. 19 1s a cross-sectional view illustrating a second pro-
cess of a method of manufacturing an electronic circuit unit
according to a third embodiment of the invention;

FIG. 20 1s a cross-sectional view illustrating a third process
of a method of manufacturing an electronic circuit unit
according to a third embodiment of the invention;

FIG. 21 1s a plan view 1llustrating a fourth process of a
method of manufacturing an electronic circuit unit according
to a third embodiment of the invention;

FIG. 22 1s a cross-sectional view illustrating a fifth process
of a method of manufacturing an electronic circuit unit
according to a third embodiment of the invention;

FIG. 23 1s a cross-sectional view 1llustrating a fifth process
of a method of manufacturing an electronic circuit unit
according to a third embodiment of the invention;

FI1G. 24 1s a cross-sectional view 1llustrating a sixth process
of a method of manufacturing an electronic circuit unit
according to a third embodiment of the invention;

FIG. 25 1s a plan view 1llustrating an electronic circuit unit
according to a fourth embodiment of the invention;

FIG. 26 1s a cross-sectional view taken along the line
XXVI-XXVI of FIG. 25;

FIG. 27 1s a plan view 1illustrating a first process of a
method of manufacturing an electronic circuit unit according
to a fourth embodiment of the invention;

FIG. 28 1s a cross-sectional view illustrating a first process
of a method of manufacturing an electronic circuit unit
according to a fourth embodiment of the invention;

FIG. 29 1s a plan view 1illustrating a second process of a
method of manufacturing an electronic circuit unit according
to a fourth embodiment of the invention;

FIG. 30 1s a cross-sectional view illustrating a second pro-
cess of a method of manufacturing an electronic circuit unit
according to a fourth embodiment of the invention;

FIG. 31 1s a cross-sectional view illustrating a third process
of a method of manufacturing an electronic circuit unit
according to a fourth embodiment of the invention;

FIG. 32 1s a plan view 1illustrating a fourth process of a
method of manufacturing an electronic circuit unit according
to a fourth embodiment of the invention;

FIG. 33 1s a cross-sectional view 1llustrating a fourth pro-
cess of a method of manufacturing an electronic circuit unit
according to a fourth embodiment of the invention;

FIG. 34 1s a cross-sectional view illustrating a fifth process
of a method of manufacturing an electronic circuit unit
according to a fourth embodiment of the invention;

FIG. 3515 a cross-sectional view 1llustrating a sixth process
of a method of manufacturing an electronic circuit unit
according to a fourth embodiment of the invention;

FIG. 36 1s a cross-sectional view illustrating a main portion
ol an electronic circuit unit according to the related art; and

FIG. 37 1s a cross-sectional view of a main portion 1llus-
trating a method of manufacturing an electronic circuit unit
according to the related art.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

FIG. 1 1s a plan view illustrating an electronic circuit unit
according to a first embodiment of the imnvention. FIG. 2 1s a
cross-sectional view taken along the line I1I-11 of FIG. 1. FIG.
3 1s a plan view illustrating one process of a method of
manufacturing the electronic circuit unit according to the first
embodiment of the invention. FIG. 4 1s a cross-sectional view
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illustrating one process of a method of manufacturing the
clectronic circuit unit according to the first embodiment of the
invention. FIG. 5 1s a cross-sectional view illustrating a sec-
ond process of a method of manufacturing the electronic
circuit unit according to the first embodiment of the invention.
FIG. 6 1s a plan view 1illustrating a third process of a method
of manufacturing the electronic circuit unit according to the
first embodiment of the invention. FIG. 7 1s a cross-sectional
view illustrating a third process of a method of manufacturing,
the electronic circuit unit according to the first embodiment of
the mnvention. FIG. 8 1s a cross-sectional view 1llustrating a
fourth process of a method of manufacturing the electronic
circuit unit according to the first embodiment of the invention.
FIG. 9 1s a cross-sectional view illustrating a fifth process of
a method of manufacturing the electronic circuit unit accord-
ing to the first embodiment of the invention.

Further, FIG. 10 1s a plan view 1llustrating an electronic
circuit unit according to a second embodiment of the mven-
tion. FIG. 11 1s a cross-sectional view taken along the line
XI-XI of FIG. 10. FIG. 12 is a cross-sectional view taken
along the line XII-XII of FIG. 10. FIG. 13 1s a plan view
illustrating a third process of a method of manufacturing the
clectronic circuit unit according to the second embodiment of
the invention;

FI1G. 14 1s a plan view 1illustrating an electronic circuit unit
according to a third embodiment of the invention. FIG. 15 1s
a cross-sectional view taken along the line XV-XV of FIG. 14.
FIG. 16 1s a plan view illustrating a first process of a method
of manufacturing an electronic circuit unit according to a
third embodiment of the invention. FIG. 17 1s a cross-sec-
tional view 1llustrating a first process of a method of manu-
facturing an electronic circuit unit according to a third
embodiment of the invention. FI1G. 18 1s a plan view 1llustrat-
ing a second process of a method of manufacturing an elec-
tronic circuit unit according to a third embodiment of the
invention. FIG. 19 1s a cross-sectional view 1illustrating a
second process of a method of manufacturing an electronic
circuit unit according to a third embodiment of the invention.
FIG. 20 1s a cross-sectional view illustrating a third process of
a method of manufacturing an electronic circuit umt accord-
ing to a third embodiment of the invention. FIG. 21 1s a plan
view 1llustrating a fourth process of a method of manufactur-
ing an electronic circuit unit according to a third embodiment
of the invention. FIG. 22 1s a cross-sectional view illustrating
a fifth process of a method of manufacturing an electronic
circuit unit according to a third embodiment of the invention.
FIG. 23 1s a cross-sectional view 1llustrating a fifth process of
a method of manufacturing an electronic circuit unit accord-
ing to a third embodiment of the invention. FIG. 24 15 a
cross-sectional view 1llustrating a sixth process of a method
of manufacturing an electronic circuit unit according to a
third embodiment of the invention.

Furthermore, FIG. 25 1s a plan view 1llustrating an elec-
tronic circuit unit according to a fourth embodiment of the
invention. FIG. 26 1s a cross-sectional view taken along the
line XXVI-XXVI of FIG. 25. FIG. 27 1s a plan view 1illustrat-
ing a first process of a method of manufacturing an electronic
circuit unit according to a fourth embodiment of the mven-
tion. FIG. 28 1s a cross-sectional view illustrating a first
process of a method of manufacturing an electronic circuit
unit according to a fourth embodiment of the mnvention. FIG.
29 15 a plan view 1illustrating a second process of a method of
manufacturing an electronic circuit unit according to a fourth
embodiment of the mvention. FIG. 30 1s a cross-sectional
view 1llustrating a second process of a method of manufac-
turing an electronic circuit unit according to a fourth embodi-
ment of the invention. FIG. 31 1s a cross-sectional view 1llus-

10

15

20

25

30

35

40

45

50

55

60

65

8

trating a third process of a method of manufacturing an
clectronic circuit unit according to a fourth embodiment of
the mmvention. FIG. 32 1s a plan view 1illustrating a fourth
process of a method of manufacturing an electronic circuit
unit according to a fourth embodiment of the mvention. FIG.
33 15 a cross-sectional view illustrating a fourth process of a
method of manufacturing an electronic circuit unit according
to a fourth embodiment of the invention. FIG. 34 1s a cross-
sectional view illustrating a fifth process of a method of
manufacturing an electronic circuit unit according to a fourth
embodiment of the mvention. FIG. 35 1s a cross-sectional
view 1llustrating a sixth process of a method of manufacturing
an electronic circuit unit according to a fourth embodiment of
the mvention.

Next, a structure of an electronic circuit unit according to a
first embodiment of the mmvention will be described with
reference to FIGS. 1 and 2. A multi-layered substrate 1 1s
made of an 1insulating material, such as a ceramic material or
the like. This multi-layered substrate 1 1s formed of a rectan-
gular laminated substrate. Here, reference numeral 1s omit-
ted, but the multi-layered substrate 1 has a top surface, a
bottom surface, two pairs of side surfaces that are opposite to
cach other, and laminated layers (inner laminated layers).

A wiring pattern P has signal patterns 2 and grounding
patterns 3. The signal patterns 2 of the wiring pattern P are
provided on the top surface and the laminated layers (inner
laminated layers) of the multi-layered substrate 1 and have a
plurality of terminals 2a that are provided on the bottom
surface of the multi-layered substrate 1. Further, the ground-
ing patterns 3 are provided on the laminated layers (inner
laminated layers) and the bottom surface of the multi-layered
substrate 1 and have terminal portions 3a that are provided on
the bottom surface of the multi-layered substrate 1. Further-
more, the grounding patterns 3, which are located between
the laminated layers, are exposed to the side surfaces of the
multi-layered substrate 1 that are opposite to each other.

In addition, the terminal portion 2a of the signal pattern 2
1s connected to the signal pattern 2 that 1s provided on the top
surface or the laminated layers of the multi-layered substrate
1 by means of a connector, such as a through hole or the like,
which 1s not shown 1n the drawing. In addition, the terminal
portion 3a of the grounding pattern 3 1s connected to the
grounding pattern 3 that 1s provided on the laminated layers of
the multi-layered substrate 1 by means of a connector, such as
a through hole, a side electrode or the like, which 1s not shown
in the drawing.

Further, in FIG. 2, the signal pattern 2 and the grounding
pattern 3 are provided on the laminated layers, but the signal
pattern 2 and the grounding pattern 3 may be provided on any
laminated layers. In addition, a both-sided substrate may be
formed such that it has the signal pattern 2 and the grounding
pattern 3 provided on two layers of a top surface and a bottom
surface without the signal pattern 2 and the grounding pattern
3 being provided on the laminated layers.

In a state 1n which an electronic component 4 made of a
chip component or the like 1s disposed on the top surface of
the multi-layered substrate 1, it 1s soldered to the signal pat-
tern 2 and mounted on the top surface of the multi-layered
substrate 1, which results 1n forming a predetermined electric
circuit.

In a state 1n which a sealing resin portion 5 made of an
insulating material covers an entire surface of the electronic
component 4 so as to bury the electronic component 4, 1t 1s
provided on the entire surface of the top surface of the multi-
layered substrate 1. This sealing resin portion 5 has a rectan-
gular pillar shape. In addition, although not shown, the seal-
ing resin portion 3 has a structure 1n which it has a top surface,
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and two pairs of side surfaces that are opposite to each other.
In this case, the side surfaces of the sealing resin portion 5 and
the side surfaces of the multi-layered substrate 1 are on the
same plane.

A metallic film 6 1s formed by a plating method or the like.
The metallic film 6 1s provided on the entire surface of the top
surface of the sealing resin portion 5, the entire surfaces of
one pair of side surfaces of the sealing resin portion 3 that are
opposite to each other, and the entire surfaces of one pair of
side surfaces of the multilayered substrate 1, opposite to each
other, that are located between the top surface of the multi-
layered substrate 1 and the grounding pattern 3 provided on
the laminated layers.

In addition, the metallic film 6 1s connected to the ground-
ing pattern 3 at locations of the side surfaces of the multi-
layered substrate 1, and electrically shields the electronic
component 4 or the signal pattern 2 located on the top surface
of the multi-layered substrate 1. As a result, the electronic
circuit unit according to the present embodiment 1s formed.

In the electronic circuit unit according to the present
embodiment having the above-mentioned structure, although
not shown, the bottom surface of the multi-layered substrate
1 1s disposed on a mother substrate, and terminal portions 2a
and 3a, which are provided on the bottom surface of the
multi-layered substrate 1, are soldered to a conductive pattern
provided on the mother substrate. As a result, the electronic
circuit unit according to the present embodiment 1s surface-
mounted on the mother substrate.

In addition, in the above-mentioned embodiment, the
metallic film 6 1s connected to the connection patterns 3 that
are provided on the laminated layers. However, the grounding
patterns 3 may be provided on the top surface of the multi-
layered substrate 1, and they may be connected to the metallic
f1lm 6 at the locations of the side surfaces of the multi-layered
substrate 1.

In addition, 1n the present embodiment, the signal patterns
2, which are located on the laminated layers, are located
below the grounding patterns 3 that are located on the lami-
nated layers, that 1s, on the bottom surface side of the ground-
ing patterns 3. However, the signal patterns 2, which are
located on the laminated layers, may be located above the
grounding patterns 3 that are located on the laminated layers,
that 1s, on the top surface side of the grounding patterns 3, and
the signal patterns 2, which are located on the laminated
layers, may also be electrically shielded by means of the
metallic film 6.

Next, a method of manufacturing the electronic circuit unit
according to the first embodiment of the mvention will be
described with reference to FIGS. 3 to 9. First, as shown in
FIGS. 3 and 4, an assembly substrate 11 1s prepared so as to
form a plurality of multi-layered substrates 1. Then, 1n a first
process illustrated 1n FIGS. 3 and 4, 1n the assembly substrate
11, electronic components 4 are mounted (installed) so as to
correspond to each of the plurality of multi-layered substrates
1.

Then, 1n a second process illustrated 1n FIG. 5, on the entire
surface of the top surface of the assembly substrate 11, the
sealing resin portion 3 1s provided for burying the electronic
components 4. Then, 1n a third process 1llustrated 1n FIGS. 6
and 7, at a location between the multi-layered substrates 1
adjacent to each other (a cutting line S1), in the assembly
substrate 11 and the sealing resin portion 5, a slit portion 12 1s
provided from the top surface of the sealing resin portion 3 to
the location to which the grounding patterns 3 located on the
laminated layers are exposed, 1n a state in which the plurality
of multi-layered substrates 1 are connected to each other by
means of a connecting portion 11a located on a lower portion

5

10

15

20

25

30

35

40

45

50

55

60

65

10

side of the assembly substrate 11. As a result, 1n the sealing
resin portion 5, a pair of side surfaces, which are opposite to
cach other, are formed by means of the slit portion 12. In
addition, 1n the multi-layered substrate 1, portions of a pair of
side surfaces, which are opposite to each other, are formed by
means of the slit portion 12.

In this third process, the plurality of sit portions 12 are
formed so as to be parallel to each other.

Then, 1n a fourth process illustrated 1n FIG. 8, 1n the sealing,
resin portion 5 and the assembly substrate 11, the metallic
f1lm 6 including the inner portion of the slit portion 12, which
are connected to the grounding patterns 3 located on the
laminated layers, 1s formed by a plating method.

The metallic film 6, which 1s formed 1n the fourth process,
1s formed on the entire surface of the inner portion of the slit
portion 12 (the side surfaces of the sealing resin portion 5, the
portions of the side surfaces of the multi-layered substrate 1,
and the bottom surface of the slit portion 12), and the top
surface of the sealing resin portion 3.

Then, 1 the fifth process illustrated in FIG. 9, cutting
portions 13 are provided between adjacent multi-layered sub-
strates 1 (see cutting lines S1 and S2 of FIG. 6), such that
clectronic circuit units are individually separated from each
other.

The cutting portion 13, which 1s formed 1n the fifth process,
has a smaller width than the slit portion 12, and 1t 1s cut at the
location of the bottom surface of the slit portion 12. At the
location of the cutting line S1, a connection portion 11a 1s cut,
and at the location of the cutting line S2, the sealing resin
portion 5 and the assembly substrate 11 (connection portion
11a where the slit portion 12 does not exist) are cut. In this
way, the electronic circuit unit according to the present
embodiment 1s completely manufactured.

In addition, FIGS. 10 to 12 are diagrams 1illustrating an
clectronic circuit unit according to a second embodiment of
the invention. Hereinafter, the second embodiment of the
invention will be described. A metallic film 6 1s provided on
the entire surface of the top surface of a sealing resin portion
5, the entire surfaces of two pairs of side surfaces of the
sealing resin portion 3 that are opposite to each other, and the
entire surfaces of two pairs of side surfaces of the multi-
layered substrate 1, opposite to each other, which are located
between the top surface of the multi-layered substrate 1 and
the grounding patterns 3 provided on the laminated layers.

That 1s, the metallic film 6 1s provided on the entire surface
of the external surface of the sealing resin portion 5 that 1s
exposed to the outside, and the entire surfaces of the side
surfaces of the multi-layered substrate 1 located between the
top surface of the multi-layered substrate 1 and the grounding,
patterns 3. The metallic film 6 electrically shields the top
surface of the multi-layered substrate 1 or the signal patterns
2 provided on the laminated layers.

Since the other structure of the second embodiment 1s the
same as that of the first embodiment, the same components
are denoted by the same reference numerals, and the descrip-
tion thereof will be omaitted.

In addition, 1n the second embodiment, the grounding pat-
terns 3 are exposed to each of the two pairs of side surfaces of
the multi-layered substrate 1. However, the grounding pat-
terns 3 may be exposed to one side surface of the multi-
layered substrate 1 or the pair of side surfaces of the multi-
layered substrate 1 that are opposite to each other.

Next, a method of manufacturing the electronic circuit unit
according to the second embodiment of the invention will be
described with reference to FIG. 13, and FIGS. 3 t0 9, which
illustrate the method of manufacturing the electronic circuit
unit according to the first embodiment of the invention. First,
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as shown i FIGS. 3 and 4, an assembly substrate 11 1is
prepared so as to form a plurality of multi-layered substrates
1. Then, 1n a first process 1llustrated in FIGS. 3 and 4, in the

assembly substrate 11, electronic components 4 are mounted

(installed) so as to correspond to each of the plurality of >

multi-layered substrates 1. Then, 1n a second process 1illus-
trated 1n FI1G. §, on the entire surface of the top surface of the
assembly substrate 11, the sealing resin portion 5 1s provided
for burying the electronic components 4.

That 1s, the first and second processes of the second
embodiment are the same as those of the first embodiment.

Then, 1n a third process illustrated 1n FIG. 13, at the loca-
tions between the multi-layered substrates 1 adjacent to each
other (cutting lines S1 and S2), 1n the assembly substrate 11
and the sealing resin portion 5, a slit portion 12 1s provided
from the top surface of the sealing resin portion 5 to the
location to which the grounding patterns 3 located on the
laminated layers are exposed, 1n a state in which the plurality
of multi-layered substrates 1 are connected to each other by
means of a connecting portion 11a located on a lower portion
side of the assembly substrate 11. As a result, in the sealing
resin portion 3, the two pair of side surfaces, which are oppo-
site to each other, are formed by the slit portion 12. In addi-
tion, 1n the multi-layered substrate 1, portions of the two pairs

of s1de surfaces, which are opposite to each other, are formed
by means of the slit portion 12.

In this third process of the second embodiment, the plural-
ity of sit portions 12 are formed 1n a lattice.

Then, 1n a fourth process illustrated in FI1G. 8, inthe sealing
resin portion 5 and the assembly substrate 11, the metallic
f1lm 6 including the mner portion of the slit portion 12, which
1s connected to the grounding patterns 3 located on the lami-
nated layers, 1s formed by a plating method.

The metallic film 6, which 1s formed 1n the fourth process,
1s Tormed on the entire surface of the mner portion of the slit
portion 12 (the side surfaces of the sealing resin portion 5, the
portions of the side surfaces of the multi-layered substrate 1,
and the bottom surface of the slit portion 12), and the top
surface of the sealing resin portion 5.

That 1s, the forth process of the second embodiment 1s the
same as that of the first embodiment.

Then, 1n the fifth process illustrated in FIG. 9, cutting
portions 13 are provided between adjacent multi-layered sub-
strates 1 (see cutting lines S1 and S2 of FIG. 13), such that
clectronic circuit units are individually separated from each
other.

The cutting portion 13, which 1s formed 1n the fifth process,
has a smaller width than the slit portion 12, and 1t 1s cut at the
location of the bottom surface of the slit portion 12. At the
locations of the cutting lines S1 and S2, the connection por-
tion 11a 1s cut. In this way, the electronic circuit unit accord-
ing to the present embodiment 1s completely manufactured.

In addition, FIGS. 14 to 15 are diagrams illustrating an
clectronic circuit unit according to a third embodiment of the
invention. Hereinafter, the third embodiment of the invention
will be described. The multi-layered substrate 1 has connec-
tion conductors 7. The connection conductors 7 are provided
over regions between the top surface of the multi-layered
substrate 1 and portions of the side surfaces of the multi-
layered substrate 1 where the grounding patterns 3 are
located. The connection conductors 7 are connected to the
grounding patterns 3 at the locations of the side surfaces of the
multi-layered substrate 1. The connection conductor 7 1s con-
nected to the metallic film 6.
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Since the other structure of the third embodiment 1s the
same as that of the first embodiment, the same components
are denoted by the same reference numerals, and the descrip-
tion thereof will be omitted.

In addition, 1n the third embodiment, the metallic film 6 1s
provided on the top surface of the sealing resin portion 3, the
pair of side surfaces of the sealing resin portion 5, and the pair
of side surfaces of the multi-layered substrate 1. However, as
in the second embodiment 1llustrated in FIGS. 10 to 12, the
metallic film 6 may be provided on the entire surface of the
external surface of the sealing resin portion S that 1s exposed
to the outside, and the entire surfaces of the side surfaces of
the multi-layered substrate 1 located between the top surtace
of the multi-layered substrate 1 and the grounding pattern 3.

Next, a method of manufacturing the electronic circuit unit
according to the third embodiment of the mvention will be
described with reference to FIGS. 16 to 24. First, as shown 1n
FIGS. 16 and 17, the assembly substrate 11 has cutting
grooves 115 that are provided between adjacent multi-layered
substrates 1 (a cutting line S1) so as to expose the grounding,
patterns 3 located on the laminated layers. This assembly
substrate 11 1s prepared so as to form the plurality of multi-
layered substrates 1. Then, 1n a first process illustrated 1n
FIGS. 16 and 17, in the assembly substrate 11, electronic
components 4 are mounted (1nstalled) so as to correspond to
the plurality of multi-layered substrates 1.

Then, 1n a second process 1llustrated 1n FIGS. 18 and 19,
conductor portions 14 made of conductive materials are filled
into the cutting grooves 115, and the conductor portions 14
are connected to the grounding patterns 3.

The conductor portions 14 are provided so as to be parallel
to each other, and form the connection conductors 7 described
later.

Then, 1n a third process illustrated in FIG. 20, the sealing
resin portion 3 1s provided on the entire surface of the top
surface of the assembly substrate 11 and the top surface of the
conductor portion 14 so as to bury the electronic components

4.

Then, 1n the fourth process 1llustrated 1n FIGS. 21 and 22,
at the locations between the multi-layered substrates 1 adja-
cent to each other (cutting line S1), 1n the assembly substrate
11, the sealing resin portion 5, and the connector portion 14,
a slit portion 12 1s provided from the top surface of the sealing
resin portion S to the locations to which the grounding pat-
terns 3 located on the laminated layers are exposed, 1n a state
in which the plurality of multi-layered substrates 1 are con-
nected to each other by means of a connecting portion 11a
located on the lower portion side of the assembly substrate 11.

In the fourth embodiment, the connector portion 14 1s
divided by the slit portion 12. As aresult, inthe slitportion 12,
the connection conductor 7 that 1s connected to the grounding
pattern 3 1s formed. In addition, 1n the sealing resin portion 5,
the pair of side surfaces, which are opposite to each other, are
formed by the slit portion 12, and in the multi-layered sub-
strate 1, portions of the pair of side surfaces, which are oppo-
site to each other, are formed by the slit portion 12.

Then, 1n a fifth process illustrated 1n F1G. 23, in the sealing
resin portion 5 and the assembly substrate 11 including the
inner portion of the slit portion 12, the metallic film 6, which
1s connected to the grounding patterns 3 located on the lami-
nated layers, 1s formed by a plating method.

The metallic film 6, which 1s formed in the fifth process, 1s
attached to the top surface of the connection conductor 7, and
it 1s formed on the entire surface of the mnner portion of the slit
portion 12 (the side surfaces of the sealing resin portion 5, the
portions of the side surfaces of the multi-layered substrate 1,
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and the bottom surface of the slit portion 12), and the top
surface of the sealing resin portion 5.

Then, 1n the sixth process illustrated 1 FI1G. 24, cutting
portions 13 are provided between adjacent multi-layered sub-
strates 1 (see cutting lines S1 and S2 of FIG. 21), such that
clectronic circuit units are individually separated from each
other.

The cutting portion 13, which 1s formed 1n the sixth pro-
cess, has a smaller width than the slit portion 12, and 1t 1s cut
at the location of the bottom surface of the slit portion 12. At
the location of the cutting line S1, a connection portion 11a 1s
cut, and at the location of the cutting line S2, the sealing resin
portion 3 and the assembly substrate 11 (the connection por-
tion 11a where the slit portion 12 does not exist) are cut. In
this way, the electronic circuit unit according to the present
embodiment 1s completely manufactured.

In addition, 1n the third embodiment, similar to the second
embodiment 1llustrated 1n F1G. 13, the slit portions 12 may be
formed 1n a lattice.

In addition, FIGS. 25 to 26 are diagrams 1llustrating an
clectronic circuit unit according to a fourth embodiment of
the invention. Hereinatfter, the fourth embodiment of the
invention will be described. The multi-layered substrate 1 has
side electrodes 8. The side electrodes 8 are provided over
regions ranging from the top surface of the multi-layered
substrate 1 to concave side surfaces reaching the bottom
surface of the multi-layered substrate 1. The side electrodes 8
are connected to the grounding patterns 3 at the locations of
the concave side surfaces. The side electrode 8 1s connected to
the metallic film 6.

Since the other structure of the fourth embodiment 1s the
same as that of the first embodiment, the same components
are denoted by the same reference numerals, and the descrip-
tion thereot will be omitted.

In addition, in the fourth embodiment, the metallic film 6 1s
provided on the top surface of the sealing resin portion 3, the
pair of side surfaces of the sealing resin portion 3, and the pair
of side surfaces of the multi-layered substrate 1. However, as
in the second embodiment 1llustrated 1n FIGS. 10 to 12, the
metallic film 6 may be provided on the entire surface of the
external surface of the sealing resin portion 5 that 1s exposed
to the outside, and the entire surfaces of the side surfaces of
the multi-layered substrate 1 located between the top surtace
of the multi-layered substrate 1 and the grounding patterns 3.

Next, a method of manufacturing the electronic circuit unit

according to the fourth embodiment of the mnvention will be
described with reference to FIGS. 27 to 35. First, as shown in
FIGS. 27 and 28, the assembly substrate 11 has through holes
11c that are provided between adjacent multi-layered sub-
strates 1 (a cutting line S1) so as to expose the grounding
patterns 3 located on the laminated layers. This assembly
substrate 11 1s prepared so as to form the plurality of multi-
layered substrates 1. Then, 1n a first process illustrated 1n
FIGS. 27 and 28, in the assembly substrate 11, electronic
components 4 are mounted (1nstalled) so as to correspond to
the plurality of multi-layered substrates 1.

Then, 1 a second process illustrated in FIGS. 29 and 30, a
conductor 15 1s provided on a wall surface of the through hole
11c, and the conductor 15 i1s connected to the grounding
patterns 3.

The conductor 15 i1s provided on the wall surface of the
through hole 11¢ that 1s provided between the multi-layered
substrates 1 adjacent to each other, and forms the side elec-
trode 8, which will be described 1n detail below.

Then, 1n a third process illustrated 1n FI1G. 31, the sealing
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surface of the assembly substrate 11 and the top surface of the
through hole 11¢ so as to bury the electronic components 4.

In the third process, a j1g (not shown) 1s 1nserted 1nto the
through hole 11c. As a result, the sealing resin portion 5 1s
formed 1n a state 1n which the through hole 11c¢ 1s closed.
Then, 1n the fourth process 1llustrated 1n FIGS. 32 and 33,
at the locations between the multi-layered substrates 1 adja-
cent to each other (cutting line S1), 1n the assembly substrate
11, the sealing resin portion 3, and the connector 15, a slit
portion 12 1s provided from the top surface of the sealing resin
portion 5 to the locations (the location from the top surface to
the grounding patterns 3 located on the laminated layers) to
which the grounding patterns 3 located on the laminated
layers are exposed, 1n a state 1n which the plurality of multi-
layered substrates 1 are connected to each other by means of
a connecting portion 11a located on the lower portion side of
the assembly substrate 11.

In the fourth embodiment, the slit portion 12 has a smaller
width than the through hole 11¢, and a portion of an upper
portion of the conductor 15 1s divided by the slit portion 12. In
the slit portion 12, the side electrode 8 that is connected to the
grounding pattern 3 i1s formed. In the sealing resin portion 5,
the pair of side surfaces, which are opposite to each other, are
tormed by the slit portion 12. In addition, 1n the multi-layered
substrate 1, portions of the pair of side surfaces, which are
opposite to each other, are formed by the slit portion 12.

Then, 1n a fifth process 1llustrated 1n FI1G. 34, 1n the sealing,
resin portion S and the assembly substrate 11 including the
inner portion of the slit portion 12 and the 1nner portion of the
through hole 11¢, the metallic film 6, which 1s connected to
the grounding patterns 3 located on the laminated layers, 1s
formed by a plating method.

The metallic film 6, which 1s formed in the fifth process, 1s
attached to the surface of the side electrode 8, and 1t 1s formed
on the entire surface of the inner portion of the slit portion 12
(the side surfaces of the sealing resin portion 3, the portions of
the side surfaces of the multi-layered substrate 1, and the
bottom surface of the slit portion 12), and the top surface of
the sealing resin portion 5.

Then, 1n the sixth process illustrated 1in FIG. 35, cutting
portions 13 are provided between adjacent multi-layered sub-
strates 1 (see cutting lines S1 and S2 of FIG. 32), such that
clectronic circuit units are individually separated from each
other.

The cutting portion 13, which 1s formed in the sixth pro-
cess, has a smaller width than the slit portion 12, and 1t 1s cut
at the location of the bottom surface of the slit portion 12. At
the location of the cutting line S1, a connection portion 11a 1s
cut, and at the location of the cutting line S2, the sealing resin
portion 3 and the assembly substrate 11 (the connection por-
tion 11a where the slit portion 12 does not exist) are cut. In
this way, the electronic circuit unit according to the present
embodiment 1s completely manufactured.

In addition, 1n the fourth embodiment, similar to the second
embodiment 1llustrated 1in FIG. 13, the slit portions 12 may be
formed 1n a lattice.

In the electronic circuit unit according to the aspect of the
invention, a metallic film 1s provided on the top surface of the
sealing resin portion for burying the electronic component,
the side surfaces of the sealing resin portion that are opposite
to each other, and the side surfaces of the multi-layered sub-
strate that are opposite to each other. The metallic film 1s
connected to the grounding patterns that are provided on the
top surface of the multi-layered substrate or between the
laminated layers of the multi-layered substrate. Therefore, 1t
1s possible to achieve a superior electrical shielding effect
through the metallic film, as compared with the related art.
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Since the metallic film 1s formed on the side surfaces of the
sealing resin and the side surfaces of the multi-layered sub-
strate, when the metallic film 1s formed by a plating method,
the blind hole may not be provided 1n the related art. There-
fore, 1t 1s possible to achieve the superior circulation of the
plating liquid and the sure connection between the grounding
pattern and the metallic film.

Further, the metallic film 1s provided on an entire surface of
the top surface of the sealing resin portion and entire surfaces
of the side surfaces of the sealing resin portion that are oppo-
site to each other, the metallic film 1s connected to the ground-
ing patterns that are provided between the laminated layers of
the multi-layered substrate; and the metallic film 1s provided
on the entire surfaces of the side surfaces that are located
between the top surface of the multi-layered substrate and the
grounding patterns and are opposite to each other. Therelore,
an electric shield effect through the metallic film can be
turther improved.

Further, the wiring pattern has the grounding pattern and
signal patterns, and the signal patterns are provided between
the laminated layers of the multi-layered substrate that are
located above the grounding patterns. Therefore, the signal
patterns, which are provided between the laminated layers of
the multi-layered substrate that are located above the ground-
ing patterns, can be electrically shielded by the metallic film.
As a result, 1t 1s possible to obtain an excellent shield etfect.

Further, the multi-layered substrate has connection con-
ductors. The connection conductors are provided over regions
between the top surface of the multi-layered substrate and
portions of the side surfaces of the multi-layered substrate
where the grounding patterns are located. The connection
conductors are connected to the grounding patterns at the
locations of the side surfaces of the multi-layered substrate,
and are connected to the metallic film. Therefore, 1t 1s possible
to surely hold the metallic film on the side surfaces of the
multi-layered substrate by the connection conductor. As a
result, 1t 1s possible to reduce the metallic film from being
removed.

Further, the multi-layered substrate has side electrodes.
The side electrodes are provided in concave side surfaces
reaching from the top surface of the multi-layered substrate to
the bottom surface of the multi-layered substrate. The side
clectrodes are connected to the grounding patterns at the
locations of the concave side surfaces. In addition, the side
electrodes are connected to the metallic film. Therefore, 1t 1s
possible to surely hold the metallic film 1n the side surfaces of
the multi-layered substrate by means of the side electrode. As
a result, it 1s possible to reduce the metallic film from being
removed.

In addition, on a bottom surface of the multi-layered sub-
strate, terminal portions that are connected to the electronic
component are provided. Therefore, the electronic circuit unit
can be surface-mounted. In addition, since the grounding
pattern 1s provided on the bottom surface of the multi-layered
substrate, a superior electrical shield effect can be obtained.

Further, 1in the method of manufacturing the above-men-
tioned shielded electronic circuit unit, the method includes:
forming the electronic components and the sealing resin por-
tion 1n the assembly substrate, the electronic components
being mounted so as to correspond to the individual multi-
layered substrates, the sealing resin portion burying the elec-
tronic components; forming slit portions in the assembly
substrate and the sealing resin portion at locations between
the multi-layered substrates that are adjacent to each other,
the slit portions being provided so as to extend from the top
surface of the sealing resin portion to a location to which the
grounding patterns located between the laminated layers are
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exposed, 1 a state 1n which the plurality of multi-layered
substrates are connected to each other by means of a connect-
ing portion located on a lower portion side of the assembly
substrate; forming the side surfaces opposite to each other 1n
the sealing resin portion by means of the slit; forming portions
of the side surfaces opposite to each other 1n the multi-layered
substrate by means of the slit portion; forming the metallic
film 1n the sealing resin portion and the assembly substrate
including the mner portion of the slit portion, the metallic film
being connected to the grounding patterns located between
the laminated layers; forming cutting portions 1n the assem-
bly substrate or the assembly substrate and the sealing resin
portion at locations between the adjacent multi-layer sub-
strates; and individually separating the electronic circuit units
from each other.

That 1s, the metallic film 1s provided on an entire surface of
the top surface of the sealing resin portion and entire surfaces
of the side surfaces of the sealing resin portion that are oppo-
site to each other, the metallic film 1s connected to the ground-
ing patterns that are provided between the laminated layers of
the multi-layered substrate, and the metallic film 1s provided
on the entire surfaces of the side surfaces that are located
between the top surface of the multi-layered substrate and the
grounding patterns and are opposite to each other. Therefore,
an electric shield effect through the metallic film can be
turther improved. Since the slit portions are provided 1n the
sealing resin portion and the assembly substrate, 1n particular,
when the metallic film 1s formed by the plating method, 1t 1s
possible to achieve the superior circulation of the plating
liquid, which results 1n sure connection between the metallic
film and the grounding pattern.

Further, 1in the method of manufacturing the above-men-
tioned shielded electronic circuit unit, the method includes:
forming the electronic components, cutting grooves, conduc-
tor portions, and the sealing resin portion in the assembly
substrate, the electronic components being mounted so as to
correspond to the individual multi-layered substrates, the cut-
ting grooves exposing the grounding patterns that are pro-
vided between the adjacent multi-layered substrates and
located between the laminated layers, the conductor portions
forming connection conductors that are connected to the
grounding patterns and filled into the cutting grooves, the
sealing resin portion burying the electronic components and
the top surfaces of the conductor portions; forming slit por-
tions 1n the assembly substrate and the sealing resin portion at
locations between the multi-layered substrates that are adja-
cent to each other, the slit portions being provided to extend
from the top surface of the sealing resin portion to locations to
which the grounding patterns located between the laminated
layers are exposed, in a state 1n which the plurality of multi-
layered substrates are connected to each other by means of a
connecting portion located on a lower portion side of the
assembly substrate; forming the side surfaces opposite to
cach other in the sealing resin portion by means of the slit
portion; forming portions of the side surfaces opposite to each
other 1n the multi-layered substrate by means of the slit por-
tion; dividing the conductor portions by the slit portions;
forming the connection conductors connected to the ground-
ing patterns in the slit portions; forming the metallic film 1n
the sealing resin portion and the assembly substrate including
the 1nner portion of the slit portion, the metallic film being
connected to the connection conductors and the grounding
patterns located between the laminated layers; forming cut-
ting portions in the assembly substrate or the assembly sub-
strate and the sealing resin portion at locations between the
adjacent multi-layer substrates; and individually separating
the electronic circuit units from each other.
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That 1s, the metallic film 1s provided on an entire surface of
the top surface of the sealing resin portion and entire surfaces
of the side surfaces of the sealing resin portion that are oppo-
site to each other, the metallic film 1s connected to the ground-
ing patterns that are provided between the laminated layers of
the multi-layered substrate, and the metallic film 1s provided
on the entire surfaces of the side surfaces that are located
between the top surface of the multi-layered substrate and the
grounding patterns and are opposite to each other. Therefore,
a superior electric shield effect through the metallic film can
be achieved. Since the slit portions are provided in the sealing,
resin portion and the assembly substrate, 1n particular, when
the metallic film 1s formed by the plating method, 1t 1s pos-
sible to achieve the superior circulation of the plating liquid,
which results in sure connection between the metallic film
and the grounding pattern. In addition, since the metallic film
1s connected to the connection conductor, 1t 1s possible to
surely hold the metallic film 1n the side surfaces of the multi-
layered substrate. As a result, 1t 1s possible to reduce the
metallic film from being removed.

Further, in the method of manufacturing the above-men-
tioned shielded electronic circuit unit, the method includes:
forming the electronic components, through holes, conduc-
tors, and the sealing resin portion in the assembly substrate,
the electronic components being mounted so as to correspond
to the individual multi-layered substrates, the through holes
exposing the grounding patterns that are provided between
the adjacent multi-layered substrates and located between the
laminated layers so as to form the concave side surfaces, the
conductors forming connection conductors that are con-
nected to the grounding patterns and form the side electrodes
that are formed on the wall surfaces of the through holes, the
sealing resin portion burying the electronic components and
the top surfaces of the through holes; forming slit portions in
the assembly substrate and the sealing resin portion at loca-
tions between the multi-layered substrates that are adjacent to
cach other, the slit portions being provided to extend from the
top surface of the sealing resin portion to locations to which
the grounding patterns located between the laminated layers
are exposed, 1n a state 1n which the plurality of multi-layered
substrates are connected to each other by means of a connect-
ing portion located on a lower portion side of the assembly
substrate; forming the side surfaces opposite to each other 1n
the sealing resin portion by means of the slit portion; forming
portions of the side surfaces opposite to each other in the
multi-layered substrate by means of the slit portion; dividing
portions of the through holes and the conductors by the slit
portions; forming portions of the side electrodes that are
connected to the grounding patterns in the concave side sur-
taces located 1n the divided through holes; forming the metal-
lic film that 1s connected to the portions of the side electrodes
and the grounding patterns located between the laminated
layers 1n the sealing resin portion and the assembly substrate
including the concave side surfaces and the inner surfaces of
the slit portions; forming cutting portions in the assembly
substrate or the assembly substrate and the sealing resin por-
tion at locations between the adjacent multi-layer substrates;
and 1individually separating the electronic circuit units from
cach other.

That 1s, the metallic film 1s provided on an entire surface of
the top surface of the sealing resin portion and entire surfaces
of the side surfaces of the sealing resin portion that are oppo-
site to each other, the metallic film 1s connected to the ground-
ing patterns that are provided between the laminated layers of
the multi-layered substrate, and the metallic film 1s provided
on the entire surfaces of the side surfaces that are located
between the top surface of the multi-layered substrate and the
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grounding patterns and are opposite to each other. Therelore,
a superior electric shueld effect through the metallic film can
be achieved. Since the slit portions are provided in the sealing
resin portion and the assembly substrate, 1n particular, when
the metallic film 1s formed by the plating method, 1t 15 pos-
sible to achieve the superior circulation of the plating liquad,
which results in sure connection between the metallic film
and the grounding pattern. In addition, since the metallic film
1s connected to the side electrode, it 1s possible to surely hold
the metallic film in the side surfaces of the multi-layered
substrate. As a result, 1t 1s possible to reduce the metallic film
from being removed.

Further, since the cutting portion has a smaller width than
the slit portion, when the assembly substrate 1s cut, the metal-
lic film provided on the side wall surtace of the slit portion can
be prevented from being removed.

Further, the slit portions are formed 1n a lattice 1n a state 1n
which the slit portions are located between the adjacent multi-
layered substrates, and the cutting portion 1s provided on the
connection portion provided so as to correspond to the loca-
tion of the slit portion, such that electronic circuit units are
individually separated from each other. Therefore, when the
clectronic circuit units are individually separated from each
other, a cutting process of the assembly substrate may be
performed on only the connection portion. Accordingly, 1t 1s
possible to achieve superior productivity.

Further, since the metallic film 1s formed by a plating
method, the metallic film can be easily formed. Therefore, 1t
1s possible to achieve superior productivity.

The invention claimed 1s:

1. A method of manufacturing shielded electronic circuit
units, the method comprising:

forming electronic components and a sealing resin portion

in an assembly substrate, the electronic components
being mounted so as to correspond to individual multi-
layered substrates, the sealing resin portion burying the
clectronic components;

forming slit portions in the assembly substrate and the

sealing resin portion at locations between the multi-
layered substrates that are adjacent to each other, the slit
portions being provided so as to extend from the top
surface of the sealing resin portion to a location to which
grounding patterns located between laminated layers are
exposed, 1n a state in which the multi-layered substrates
are connected to each other by a connecting portion
located on a lower portion of the assembly substrate,
wherein said forming the slit portions 1includes:
forming first portions of side surfaces facing each other
in the sealing resin portion across the slit portions;
and;
forming second portions of the side surfaces facing each
other in the multi-layered substrate across the slit
portions;
forming a metallic {ilm 1n the sealing resin portion and the
assembly substrate including an 1inner portion of the slit
portions, the metallic film being connected to the
grounding patterns located between the laminated lay-
ers;
forming cutting portions in the assembly substrate at loca-
tions between the adjacent multi-layer substrates and
corresponding to the locations of the slit portions; and

individually separating the shielded electronic circuit units
from each other through the slit portions and the cutting
portions, wherein the cutting portions have a smaller
width than the slit portions.

2. The method of manufacturing the shielded electronic
circuit units according to claim 1, further comprising:
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forming cutting grooves between the adjacent multi-lay-
ered substrate, the cutting grooves exposing the ground-
ing patterns that are provided between the adjacent
multi-layered substrates and located between the lami-
nated layers; and

forming conductor portions that fill the cutting grooves and
are connected to the grounding patterns and wherein the
sealing resin portion further covers top surfaces of the
conductor portions,

wherein said forming the slit portions turther includes:

dividing the conductor portions by the slit portions, the
divided conductor portions;

forming connection conductors along the second por-

tions of the side surfaces, the connection conductors

connected to the grounding patterns in the slit por-
tions;

and wherein 1n said forming the metallic film, the metallic

film 1s further connected to the connection conductors.

3. The method of manufacturing the shielded electronic

circuit units according to claim 1, further comprising:

forming through holes exposing the grounding patterns
that are provided between the adjacent multi-layered
substrates and located between the laminated layers; and

forming connection conductors on wall surfaces of the
through holes, the connection conductors being con-
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nected to the grounding patterns, the sealing resin por-
tion being formed over the top of the through holes,
wherein said forming slit portions further includes:
dividing portions of the through holes and the connec-
tion conductors formed therein by the slit portions, the
divided portions of the connection conductors
forming side electrodes that are connected to the
grounding patterns located in the concave side sur-
faces of the divided through holes;
and wherein 1n said forming the metallic {ilm, the metallic
{1lm 1s further formed on the concave side surfaces in the
divided through holes and connected to the side elec-
trodes.
4. The method of manufacturing the shielded electronic

15 circuit units according to claim 1,
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wherein the slit portions are formed 1n a lattice 1n a state 1n
which the slit portions are located between the adjacent
multi-layered substrates, and

the cutting portions are provided on the connecting por-
tions, such that shielded electronic circuit units are indi-
vidually separated from each other.

5. The method of manufacturing the shielded electronic

circuit units according to claim 1,

wherein the metallic film 1s formed by a plating method.
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